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(54) Colour image forming apparatus 

(57) A plurality ot monochrome toner image carriers 
(21 (K,C,M,Y)) are respectively opposing to a circulating 
belt member (13) to transfer each monochrome toner 
image onto the belt member (1 3) or a recording medium 
(P) held on the belt member (13). Each of a plurality of 
driving gears (51(K,C.M,Y)) rotates one of the mono- 
chrome toner image carriers (21(K,C,M,Y)). Each of a 



plurality of intermediate gears (52(K,C,M,Y)) is dis- 
posed between adjacent driving gears (51 (K,C,M, Y)) for 
transmitting a driving force from a previous driving gear 
to a subsequent driving gear. A rotation center of each 
intermediate gear (52) is placed at a position shifted 
from a line connecting rotation centers of the adjacent 
driving gears (51). 



FIG. 2 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a color image s 
forming apparatus. More specifically, the invention re- 
lates to a so-called tandem type color image forming ap- 
paratus provided with a plurality of monochromatic toner 
image carriers on an intermediate transfer belt or a re- 
cording medium delivery belt which is to be circulated, 
and serving to sequentially transfer toner images having 
different colors which are formed by a monochromatic 
toner image carrier to a recording medium delivered 
through the intermediate transfer belt or the recording 
medium delivery belt, thereby forming a color image. In 
particular, the invention relates to a driving system for 
rotating each monochromatic toner image carrier. 
[0002] Japanese Patent Publication No. 61-156159A 
discloses a conventional tandem type color image form- 
ing apparatus. 

[0003] As shown in Fig. 10A, the conventional color 
image forming apparatus comprises a recording medi- 
um delivery belt 1 to be circulated, three photosensitive 
members 2Y, 2M and 2C to be monochromatic toner im- 
age carriers (for three colors of yellow (Y), magenta (M) 
and cyan (C)) provided on the recording medium deliv- 
ery belt 1 , and a gear train 3 (see Fig. 1 0B) for rotating 
the monochromatic toner image carriers, and serves to 
sequentially transfer toner images carried by the three 
monochromatic toner image carriers 2Y, 2M and 2C to 
a recording medium P supplied through a paper feeding 
roller 4 and delivered through the recording medium de- 
livery belt 1 , thereby forming a color image on the re- 
cording medium P. 

[0004] A driving gear 3a (Y, C, M) is provided on the 
end of each of the monochromatic toner image carriers 
2Y, 2M and 2C. 

[0005] Intermediate gears 3b and 3b are provided be- 
tween the driving gears 3a (Y, C, M), and the driving 
gears 3a (Y, C, M) and the intermediate gears 3b and 
3b are provided in a line to constitute a gear train 3. 
[0006] A driving source gear 5a to be rotated by a mo- 
tor 5 is engaged with the driving gear 3a (Y) positioned 
on the end of the gear train 3. Consequently, each of the 
monochromatic toner image carriers 2 (Y, M, C) is rotat- 
ed through the gear train 3. 

[0007] Thus, the driving gears 3a (Y, C, M) and the 
intermediate gears 3b and 3b are arranged in a line so 
that each of the monochromatic toner image carriers 2 
(Y, C, M) can be rotated at a minimum gear number. 
[0008] In theconventional apparatus, as shown in Fig. 
1 0B, since the centers of the rotation of the driving gears 
3a (Y, C, M) and the centers of the rotation of the inter- 
mediate gears 3b and 3b in the gear train 3 are arranged 
on a straight line SL, the following problem arises. 
[0009] More specifically, the driving gear 3a and the 
Intermediate gear 3b have manufacturing errors respec- 
tively and are swollen by a rise in a temperature in the 



apparatus. In some cases, therefore, the sizes of the 
driving gear 3a and the intermediate gear 3b are in- 
creased to be greater than desirable dimensions. 
[0010] In such a situation, if the centers of the rotation 
of the driving gears 3a (Y, C, M) and the centers of the 
rotation of the intermediate gears 3b and 3b are ar- 
ranged on the straight line SL, the gears 3a and 3b are 
pressed in the direction of the straight line SL and re- 
ceive an unstable load when the sizes of the gears 3a 
and 3b are increased to be greater than the desirable 
dimensions due to the manufacturing error or the rise in 
the temperature. 

[0011] Such an unstable load, particularly, an unsta- 
ble load acting on the driving gear 3a unstably moves 
each of the monochromatic toner image carriers 2 (Y, C, 
M) in the direction of the straight line SL, causing an 
uneven rotation or a color shift. As a result, obtained 
image quality is deteriorated. 

[0012] In the conventional apparatus, with respect to 
the drive gear 3a (M) for driving the Image carrier 2M, a 
driving force F sent from the intermediate gear 3b on the 
upstream side and a driving reaction force R sent from 
the intermediate gear 3b on the downstream side act. 
[0013] On the other hand, since developing rollers 6 
(Y, C, M) abut on the image carrier 2, an abutment force 
Fd acts on the image carrier 2. 
[0014] In this configuration, since the driving force F, 
the driving reaction force R and the abutment force Fd 
sent from the developing roller (abutment member) 6 
are sent in one direction (downward in Fig. 1 0B), a re- 
sultant force thereof acts as a great radial force on the 
bearing portion of the image carrier. 
[0015] For this reason, the conventional apparatus 
has a problem in that a driving torque is increased and 
the bearing portion is apt to be deteriorated by a wear 
so that the rotation blurring of the Image carrier is apt to 
be generated and image quality is thereby deteriorated 
easily. 

[0016] Moreover, since the image carrier gear is pro- 
vided on only one end of the image carrier, the great 
radial force acts on one end side thereof. The radial 
force on one end side (therefore, the imbalance of the 
radial force on both ends of the image carrier) causes 
the skew of the image carrier. When the image carrier 
skews, image forming conditions in an axial direction are 
changed. Therefore, there is a problem in that the image 
quality is deteriorated (the image quality in a transverse 
direction seen in the direction of delivery of the recording 
medium P is apparently varied). 
[0017] The problems arise in a color image forming 
apparatus having one image carrier and a monochrome 
image forming apparatus as well as a tandem type im- 
age forming apparatus in which a plurality of image car- 
riers are provided, and remarkably arise in a tandem 
type Image forming apparatus in which a plurality of Im- 
age carriers are provided. 

[0018] As in the conventional apparatus, in the case 
in which the gear train 3 for driving a plurality of mono- 
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chromatic toner Image carriers 2 (Y, C, M) is constituted 
in a line, a color formed and transferred by the image 
carrier positioned in the final stage of the power trans- 
mission path causes a color shift or a jitter (a stripe- 
shaped density unevenness generated by a fluctuation 5 
in the speed of the image carrier) most easily by the ac- 
cumulation of the manufacturing errors of the gears 3a 
(Y, C, M) and 3b constituting the gear train 3. 
[0019] Moreover, in the case in which the geartrain 3 
is constituted in a line as shown in Fig. 10B, a driving 10 
force F sent from the intermediate gear 3b provided on 
the upstream side and a driving reaction force R sent 
from the intermediate gear 3b provided on the down- 
stream side act on the driving gear (for example, 3a(M)) 
positioned on the way of the power transmission path, 15 
while only the driving force F sent from the intermediate 
gear 3b provided on the upstream side acts on the driv- 
ing gear 3a(C) positioned in the final stage of the power 
transmission path. Therefore, the driving gears 3a(Y) 
and 3a(M) positioned on the way of the power transmis- 20 
sion path and the driving gear 3a(C) positioned in the 
final stage are deformed differently. 
[0020] For this reason, a color formed and transferred 
by the image carrier positioned in the final stage of the 
power transmission path causes the color shift or the 25 
jitter most easily. 

[0021] Under such a situation, in the conventional ap- 
paratus, the driving gear 3a(C) of the image carrier 2(C) 
for cyan to be a relatively remarkable color is provided 
in the final stage of the power transmission path in the 30 
gear train 3. Therefore, the color shift and the jitter of 
the cyan image are easily remarkable in such a state 
that the toner images having a plurality of colors are su- 
perposed on the recording medium P. As a result, there 
is a problem in that the image quality of the whole color 35 
image is deteriorated. 

[0022] As shown in Fig. 1 1 , Japanese Patent Publica- 
tion No. 11-231754A discloses a color image forming 
apparatus of such a type (an intermediate transfertype) 
comprising an intermediate transfer beit 6, and a plural- 40 
ity of monochromatic toner image carriers 2 (Y, M, C, K 
(black)) provided on the intermediate transfer belt 6, and 
serving to sequentially transfer toner images having dif- 
ferent colors which are carried by the monochromatic 
toner image carriers to the intermediate transfer belt 6, 45 
so that the toner images are superposed thereon to form 
a color image. The color image is collectively transferred 
from the intermediate transfer belt 6 to a recording me- 
dium P at a secondary transfer portion T2. 
[0023] In the color image forming apparatus using an so 
electrophotographic technique, generally, there is 
sometimes caused such a phenomenon that a toner 
slightly sticks to a portion to which the toner should not 
originally stick (a so-called fog phenomenon). 
[0024] In such a situation, in a structure in which an 55 
image carrier 2K for a black toner image which is the 
most remarkable is provided as a monochromatic toner 
image carrier for fin ally transferring a toner image to the 
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intermediate transfer belt 6 to be the intermediate trans- 
fer member as in the apparatus of an intermediate trans- 
fer member type shown in Fig. 11 , for example, a black 
toner TK is also transferred onto the recording medium 
P continuously together with the yellow toner TY as 
shown in Fig. 12A when the fog phenomenon is gener- 
ated so that the black toner TK sticks onto the yellow 
toner TY in a portion in which the yellow image is to be 
originally formed and is then transferred collectively to 
the recording medium P in the secondary transfer por- 
tion T2 as shown in Fig. 12B, for example. As a result, 
there Is such a drawback that the black color is remark- 
able in a color image on the recording medium P. 

SUMMARY OF THE INVENTION 

[0025] It is the first object of the invention to provide 
a color image forming apparatus capable of decreasing 
the unstable load to reduce the unstable movement of 
each monochromatic toner image carrier and of reduc- 
ing an uneven rotation and a color shift, thereby enhanc- 
ing the image quality. 

[0026] It is the second object of the invention to pro- 
vide a color image forming apparatus capable of reduc- 
ing a driving torque, causing a bearing portion to be de- 
teriorated by a wear with difficulty, and enhancing image 
quality. 

[0027] It is the third object of the invention to provide 
a color image forming apparatus capable of reducing a 
color shift or a jitter, thereby enhancing image quality. 
[0028] It is the fourth object of the invention to provide 
a color image forming apparatus capable of causing a 
color shift or a jitter to be unremarkable, thereby enhanc- 
ing image quality. 

[0029] In order to achieve the above objects, accord- 
ing to the present invention, there is provided a color 
image forming apparatus, comprising: 

a circulating belt member; 
a plurality of monochrome toner image carriers, re- 
spectively opposing to the belt member to transfer 
each monochrome toner image onto the belt mem- 
ber or a recording medium held on the belt member; 
a plurality of driving gears, each rotating one of the 
monochrome toner image carriers; and 
a plurality of intermediate gears, each disposed be- 
tween adjacent driving gears, 

wherein a rotation center of each intermediate 
gear is placed at a position shifted from a line connecting 
rotation centers of the adjacent driving gears. 
[0030] In this configuration, even if at least one of the 
sizes of the driving gear and the intermediate gear is 
increased to be greater than the desirable dimensions 
due to the manufacturing error or the swelling caused 
by the rise in the temperature In the apparatus, the driv- 
ing gear Is not directly pressed In the direction of the line 
connecting the rotation centers thereof. 
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[0031] Accordingly, an unstable load In the linear di- 
rection which acts on the driving gear is decreased so 
that the unstable movement of each monochromatic 
toner image carrier is also reduced. 
[0032] As a result, according to the color image form- 5 
ing apparatus in accordance with the first aspect of the 
invention, the uneven rotation and color shift of the mon- 
ochromatic toner image carrier can be reduced so that 
the image quality can be enhanced. 
[0033] Preferably, each intermediate gear is movable 
in a direction perpendicular to the line connecting the 
rotation centers of the adjacent driving gears, when the 
intermediate gear is engaged with the adjacent driving 
gears. 

[0034] In this configuration, even if at least one of the 
sizes of the driving gear and the intermediate gear is 
increased to be greater than the desirable dimension 
due to the manufacturing error or the swelling caused 
by the rise in the temperature in the apparatus, the in- 
termediate gear is moved away in the direction orthog- 
onal to the line connecting the rotation centers of the 
driving gears provided on both sides thereof in engage- 
ment with the driving gears. 

[0035] Accordingly, the unstable load in the linear di- 
rection which acts on the driving gear is decreased still 
more and the unstable movement of each monochro- 
matic toner Image carrier is also reduced still more. As 
a result, the uneven rotation and color shift of each mon- 
ochromatic toner image carrier can be reduced still more 
so that image quality can be enhanced still more. 
[0036] Here, it is preferable that the apparatus further 
comprises a plurality of elastic members, each urging 
one of the intermediate gears in the direction perpen- 
dicular to the line connecting the rotation centers of the 
adjacent driving gears. 

[0037] In this configuration, the engagement of the in- 
termediate gear with the driving gear and the movement 
of the intermediate gear in the direction orthogonal to 
the line connecting the rotation centers of the driving 
gears can smoothly be carried out. 
[0038] Alternatively, it is preferable that the apparatus 
further comprises a plurality of shafts, each inserted 
through a center hole formed in each intermediate gear 
for rotatably supporting the intermediate gear. Here, a 
clearance is formed between an outer face of the shaft 
and an inner face of the center hole. 
[0039] In this configuration, the intermediate gear can 
be moved corresponding to the clearance without de- 
pending on the urging force of the elastic member in the 
direction orthogonal to the line connecting the rotation 
centers of the driving gears. 

[0040] Preferably, the apparatus further comprises a 
common frame which supports the monochrome toner 
image carriers and the driving gears as a unit. 
[0041] In this configuration, the monochromatic toner 
image caniers can be collectively attached to and re- 
moved from an apparatus body so that a maintenance 
property can be enhanced. 
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[0042] Furthermore, since a space between the rota- 
tion centers of the driving gears can be reduced, it is 
possible to reduce the size of the unit. As a result, the 
size of the whole apparatus can be reduced. 
[0043] Here, it is preferable that the common frame 
supports the intermediate gears. 
[0044] In this configuration, the state of reliable and 
smooth engagement of each driving gear and the inter- 
mediate gear can be maintained and the smooth and 
reliable rotation of each of the monochromatic toner im- 
age carriers can be ensured. 

[0045] Preferably, a monochrome toner image carrier 
for transferring a least remarkable color toner image is 
driven by a drive gear placed at a final stage of a gear 
train including the drive gears and the intermediate 
gears. 

[0046] Here, it is preferable that a monochrome toner 
image carrier for transferring a most remarkable color 
image is driven by a drive gear placed at an initial stage 
of a gear train including the drive gears and the inter- 
mediate gears. 

[0047] Still here, it is preferable that the least remark- 
able color is yellow and the most remarkable color is 
black. 

[0048] In the above configurations, even if a color shift 
or a jitter is occurred on a color formed and transferred 
by the monochromatic toner image carrier to be driven 
by the driving gear positioned In the final stage of the 
power transmission path, the shift or jitter of the Image 
having the color becomes unremarkable in such a state 
that the toner images having a plurality of colors are 
formed on the recording medium. As a result, the result- 
ant image quality of the whole color image can be en- 
hanced. 

[0049] Furthermore, if a fog phenomenon is occurred 
so that the yellow toner sticks onto the black toner in a 
portion in which a black image is to be originally formed, 
for example. Then, when the toner image is collectively 
transferred onto the recording medium in the secondary 
transfer portion, the yellow toner is covered with the 
black toner which is more remarkable (a toner which is 
more remarkable than the yellow toner and has a deeper 
color, and is not restricted to the black toner) over the 
recording medium even if the yellow toner is also trans- 
ferred onto the recording medium continuously together 
with the black toner. As a result, the yellow color be- 
comes unremarkable in a color image formed on the re- 
cording medium. 

[0050] Therefore, the image quality of the whole color 
image can be enhanced still more. 
[0051] Preferably, the color image forming apparatus 
further comprises at least one abutment member which 
abuts against each monochrome toner image carrier. 
Here, a resultant force obtained from at least one abut- 
ment force from the abutment member to one associat- 
ed monochrome tone image carrier Is oriented substan- 
tially opposite to a power transmission force from one 
drive gear for rotating the one monochrome toner image 
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carrier to one subsequent intermediate gear. 
[0052] Preferably, the resultant force obtained from 
the at least one abutment force is oriented substantially 
opposite to a resultant force obtained from the power 
transmission force and a reaction force acting to the one 
intermediate gear from one subsequent drive gear. 
[0053] In the above configuration, In the above con- 
figurations, a power transmission force sent from the in- 
termediate gear to the driving gear and a force acting 
on the image carrier by the abutment member are at 
least partially canceled with each other. Accordingly, a 
radial force acting as a resultant force on the bearing 
portion of the image carrier is more reduced than that of 
the conventional apparatus. 

[0054] Therefore, a driving torque is reduced, a bear- 
ing portion is also deteriorated by a wear with difficulty 
and the rotation blurring of the image carrier is generat- 
ed with difficulty so that image quality is deteriorated 
with difficulty. 

[0055] Moreover, since the imbalance state of the ra- 
dial force on both ends of the image carrier is relieved, 
the skew of the image carrier is also reduced. As a re- 
sult, the image quality can be enhanced. 
[0056] Preferably, a drive gear for rotating a mono- 
chrome toner image carrier, placed at a final stage of a 
gear train including the drive gears and the intermediate 
gears, circulates the belt member. 
[0057] In this configuration, a driving force sent from 
the intermediate gear provided on the upstream side 
and a driving reaction force sent from the driven member 
side on the downstream side act on the driving gear for 
the monochromatic toner image carrier in thef inal stage. 
[0058] Consequently, a degree of deforming the driv- 
ing gear positioned in the final stage of the power trans- 
mission path can be prevented from being greatly dif- 
ferent from a degree of deforming the driving gear po- 
sitioned on the way of the power transmission path. 
[0059] Accordingly, the rotating state of the mono- 
chromatic toner image carrier positioned in the final 
stage of the power transmission path is more stabilized 
than that in the conventional apparatus, and a color shift 
or a jitter is generated with difficulty on a toner image 
formed and transferred by the Image carrier. As a result, 
the image quality of a whole color image can be en- 
hanced. 

[0060] According to the present invention, there is al- 
so provided a color image forming apparatus, compris- 
ing: 



Ing force from a previous driving gear to a subse- 
quent driving gear, 

wherein a monochrome toner image carrier for 
5 transferring a least remarkable color toner image is 
placed at a final stage of the monochrome toner image 
carriers with regard to a circulating direction of the belt 
member. 

[0061] According to the present invention, there is al- 
10 so provided a color image forming apparatus, compris- 
ing: 

a circulating belt member; 
a plurality of monochrome toner image carriers, re- 
's spectively opposing to the belt member to transfer 
each monochrome toner image onto the belt mem- 
ber or a recording medium held on the belt member; 
a plurality of driving gears, each rotating one of the 
monochrome toner image carriers; 
20 a plurality of intermediate gears, each disposed be- 
tween adjacent driving gears for transmitting a driv- 
ing force from a previous driving gear to a subse- 
quent driving gear; 

at least one abutment member which abuts against 
25 each monochrome toner image carrier, 

wherein a resultant force obtained from at least 
one abutment force from the abutment member to one 
associated monochrome tone image carrier is oriented 
30 substantially opposite to a power transmission force 
from one drive gear for rotating the one monochrome 
toner image carrier to one subsequent intermediate 
gear. 

[0062] According to the present invention, there is al- 
as so provided a color image forming apparatus, compris- 
ing: 

a circulating belt member; 

a plurality of monochrome toner image carriers, re- 

40 spectively opposing to the belt member to transfer 
each monochrome toner image onto the belt mem- 
ber or a recording medium held on the belt member; 
a plurality of driving gears, each rotating one of the 
monochrome toner image carriers; and 

45 a plurality of intermediate gears, each disposed be- 
tween adjacent driving gears for transmitting a driv- 
ing force from a previous driving gear to a subse- 
quent driving gear, 



a circulating belt member; 
a plurality of monochrome toner image carriers, re- 
spectively opposing to the belt member to transfer 
each monochrome toner image onto the belt mem- 
ber or a recording medium held on the belt member; 
a plurality of driving gears, each rotating one of the 
monochrome toner image carriers; and 
a plurality of intermediate gears, each disposed be- 
tween adjacent driving gears for transmitting a driv- 



50 wherein a drive gear for rotating a monochrome 

toner image carrier, placed at a final stage of a gear train 
including the drive gears and the intermediate gears, 
drives another driven member. 

55 BRIEF DESCRIPTION OFTHE DRAWINGS 

[0063] The above objects and advantages of the 
present invention will become more apparent by de- 
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scribing in detail preferred exemplary embodiments 
thereof with reference to the accompanying drawings, 
wherein: 

Fig. 1 is a schematic front view showing a color im- 
age forming apparatus according to a first embodi- 
ment of the invention; 

Fig. 2 is a schematic front view showing a driving 
system for monochromatic toner image carriers; 
Fig. 3 is a partial sectional plan view showing a driv- 
ing system unit; 

Fig. 4 Is a partial sectional plan view showing a mod- 
ified example of the driving system unit shown in 
Fig. 3; 

Fig. 5 is an enlarged view showing the driving sys- 
tem shown in Fig. 2; 

Figs. 6Aand 6B are conceptual views for explaining 
a fog phenomenon occurred in the color image 
forming apparatus of the invention; 
Fig. 7 is a partial schematic front view showing an 
essential part of a driving system in color image 
forming apparatus according to a second embodi- 
ment of the color image forming apparatus of the 
invention; 

Figs. 8A and 8B are partial schematic front views 
showing an essential part of a driving system in 
color image forming apparatus according to a third 
embodiment of the color image forming apparatus 
of the invention; 

Fig. 9 is a schematic front view showing a color im- 
age forming apparatus according to a fourth em- 
bodiment of the invention; 
Figs. 10A and 10B are views showing a first con- 
ventional color image forming apparatus; 
Fig. 11 is a front view showing a second conven- 
tional color image forming apparatus; and 
Figs. 12Aand 12Bare conceptual views for explain- 
ing a fog phenomenon occurred in the second con- 
ventional color image forming apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0064] Preferred embodiments of the invention will be 
described below with reference to the accompanying 
drawings. 

[0065] As shown in Fig. 1 , a color image forming ap- 
paratus according to a first embodiment comprises an 
intermediate transfer belt 13 provided over a driving roll- 
er 10, a driven roller 11 and a tension roller 12 and cir- 
culated in a direction of an arrow shown in the drawing 
(a counterclockwise direction), and a plurality of mono- 
chromatic toner image formers 20 (K, C, M, Y) provided 
with respecttothe intermediate transfer belt 13, andton- 
er images formed by the monochromatic toner image 
formers 20 are sequentially transferred through individ- 
ual transferring members (transfer blades In this embod- 
iment) 31 , 32, 33 and 34 to the intermediate transfer belt 



13. The respective transfer portions (primary transfer 
portions) are indicated as T1 K, T1 C, T1 M and T1 Y. 
[0066] The monochromatic toner image formers 20 
(K) for black, 20(C) for cyan, 20(M) for magenta and 20 

5 (Y) for yellow are arranged. Each of these monochro- 
matic toner image formers 20 (K, C, M, Y) include a toner 
image carrier (photosensitive member) 21 having a pho- 
tosensitive layer on an outer peripheral surface to be a 
monochromatic toner image carrier, a charging roller 22 

io for uniformly charging the outer peripheral surface of the 
photosensitive member 21 , an exposing unit 23 for se- 
lectively exposing the outer peripheral surface charged 
uniformly by the charging roller 22 and forming an elec- 
trostatic latent image thereon, a developing roller 24 for 

is applying a toner serving as a developer to the electro- 
static latent image formed by the exposing unit 23 to 
form a visible image (a toner image), and a cleaning 
blade 25 for removing a toner remaining on the surface 
of the photosensitive member 21 after the toner image 

20 developed by the developing roller 24 is transferred to 
the intermediate transfer belt 13. 
[0067] The toner images which are sequentially trans- 
ferred primarily to the intermediate transfer belt 13 and 
are sequentially superposed on the intermediate trans- 

25 f er belt 1 3 to have a full color are secondarily transferred 
to a recording medium P such as a paper in a secondary 
transfer portion T2, and pass through a fixing roller pair 
41 to be a fixing portion and are thus fixed onto the re- 
cording medium P. The recording medium P is ejected 

30 onto a paper ejection tray 48 formed in the upper part 
of the case of an apparatus body 40 by a paper ejection 
roller pair 42. 

[0068] The reference numeral 43 denotes a paper 
feeding cassette for stacking and storing a large number 

35 of recording media P. The reference numeral 44 denotes 
a pick-up roller for feeding the recording media P one 
by one from the paper feeding cassette 43. The refer- 
ence numeral 45 denotes a gate roller pair for defining 
the supply timing of the recording media P to the sec- 

40 ondary transfer portion T2. The reference numeral 46 
denotes a secondary transfer roller for forming the sec- 
ondary transfer portion T2 together with the intermedi- 
ate transfer belt 13. The reference numeral 47 denotes 
a cleaning blade for removing the toner remaining on 

45 the surface of the intermediate transfer belt 1 3 after the 
secondary transfer. 

[0069] As shown in Fig. 2, the image forming appara- 
tus has a driving gear train 50 for driving each of the 
monochromatic toner image carriers 21 (K, C, M, Y). 

50 The gear train 50 is driven by a motor 60 through a driv- 
ing source gear 61, two reduction gears 62 and 63. 
[0070] The gear train 50 includes driving gears 51 (K, 
C, M, Y) fixed to the ends of the monochromatic toner 
image carriers 21 (K, C, M, Y) (see Fig. 3) and serving 

55 to rotate the monochromatic toner image carriers 21 , 
and intermediate gears 52 (C, M, Y) provided between 
the driving gears 51 (K, C, M, Y). The driving gears 51 
(K, C, M, Y) and the intermediate gears 52 (C, M, Y) are 
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provided in a line having no branch on a power trans- 
mission path (in a zigzag line). 

[0071] More specifically, the driving source gear 61 is 
fixed to the output shaft of the motor 60 and is thus driv- 
en, and the image carrier 21 K is rotated by the engage- 
ment of the driving gear 51 K with the driving source 
gear 61 through the reduction gears 62 and 63, the im- 
age carrier 21 C is rotated by the engagement of the 
driving gear 51 C with the gear 51 K through the inter- 
mediate gear 52C, the image carrier 21 M is rotated by 
the engagement of the driving gear 51 M with the gear 
51 C through the intermediate gear52M, and the image 
carrier 21 Y is rotated by the engagement of the driving 
gear 51 Y with the gear 51 M through the intermediate 
gear 52Y 

[0072] As shown in Fig. 2, rotation centers 52a of the 
intermediate gears 52 are provided in a position other 
than a line SL connecting the rotation centers of the driv- 
ing gears 51 (a position shifted from the line SL). 
[0073] The line SL is extended in the direction of the 
array of the monochromatic toner image carriers 21 (K, 
C, M, Y) and is basically parallel with a line connecting 
the primary transfer portions T1 K, T1 C, T1 M and T1 Y. 
[0074] Accordingly, even if at least one of the sizes of 
the driving gear 51 and the intermediate gear 52 is in- 
creased to be greater than desirable dimensions due to 
the manufacturing error or the swelling caused by the 
rise in the temperature in the apparatus, the driving gear 
51 is not directly pressed in the direction of the line SL 
connecting the rotation centers 51a thereof (but is 
pressed by a cosine component (see cosG in Fig. 2). 
[0075] Hence, an unstable load in the direction of the 
line SL which acts on the driving gear 51 is decreased 
to the degree represented by the cosine component so 
that the unstable movement of each monochromatic 
toner image carrier 21 is also reduced. 
[0076] As a result, the uneven rotation and color shift 
of the monochromatic toner image carrier 21 can be re- 
duced so that the image quality can be enhanced. 
[0077] As shown in Fig. 3, the monochromatic toner 
image carriers 21 (K, C, M, Y), the driving gears 51 (K, 
C, M, Y) and the intermediate gears 52 (C, M, Y) are 
supported on a common frame 70 and are constituted 
as a unit 71 . The intermediate gears 52 (C, M, Y) may 
be supported on a frame (not shown) on the apparatus 
body side in place of the frame 70 of the unit 71 . 
[0076] In Fig. 3, the reference numeral 72 denotes a 
bearing for rotatably supporting a shaft 21 a of the image 
carrier 21 and the reference numeral 73 denotes a shaft 
for rotatably supporting the intermediate gear 52. 
[0079] As shown in Fig. 4, the image carrier 21 may 
be rotatably supported on a shaft 21 b fixed to the frame 
70. 

[0080] According to the above configurations, the 
monochromatic toner Image carriers 21 can be collec- 
tively attached to and removed from the apparatus body 
as shown in an arrow X in Fig. 1, for example, and a 
maintenance property can be enhanced. 
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[0081] By the way, it is necessary to increase the pitch 
diameter of the intermediate gear 52 to some extent in 
order to reliably and smoothly engage with the driving 
gears 51 provided on both sides thereof (to increase the 
s number of teeth such that the engagement can be car- 
ried out reliably and smoothly). As shown in Fig. 10B, 
for example, when the rotation center of the driving gear 
(3a) and that of the rotation of the intermediate gear (3b) 
in the gear train 3 are provided on the straight line (SL), 
a space (L) between the rotation centers of the driving 
gears is also increased when the pitch circular diameter 
of the intermediate gear Is increased. 
[0082] For this reason; in the case in which the rota- 
tion center of the driving gear (3a) and that of the rotation 
of the intermediate gear (3b) in the gear train are pro- 
vided on the straight line (SL) and the gears are to be 
constituted as a unit as shown in Fig. 10B, for example, 
the width of the unit is increased in the direction of the 
space (L). 

[0083] In the case in which the rotation center of the 
driving gear (3a) and that of the rotation of the interme- 
diate gear (3b) in the gear train are provided on the 
straight line (SL) as shown in Fig. 10B, it is very hard to 
provide the intermediate gear (3b) on the apparatus 
body side without incorporation into the unit. The reason 
is that it is very hard to engage the driving gear (3a) on 
the unit side with the intermediate gear (3b) on the ap- 
paratus body side during the attachment and removal 
of the unit if the intermediate gear (3b) is provided on 
the apparatus body side. For this reason, in the case in 
which the rotation center of the driving gear (3a) and 
that of the rotation of the intermediate gear (3b) in the 
geartrain are provided on the straight line (SL) as shown 
in Fig. 10B, the intermediate gear (3b) is to be also in- 
corporated in the unit if a plurality of monochromatic ton- 
er image carriers and driving gears thereof are to be 
constituted as a unit. As a result, there is also such a 
drawback that the size of the unit is increased still more. 
[0084] On the other hand, according to the color im- 
age forming apparatus in this embodiment, the rotation 
center 52a of the intermediate gear 52 in the geartrain 
50 is provided in a position other than the line SL con- 
necting the rotation centers of the driving gears 51 . Cor- 
respondingly, a space L1 between the centers 51 a of 
the rotation of the driving gears 51 can be reduced (see 
Fig. 2). 

[0085] According to the color image forming appara- 
tus in accordance with the embodiment, therefore, it is 
possible to reduce the size of the unit 71 . As a result, 
the size of the whole apparatus can be reduced. 
[0086] Furthermore, since the intermediate gear 52 is 
also supported on the common frame 70 and is consti- 
tuted as the unit 71 , as compared with the case in which 
the Intermediate gear 52 Is provided on the apparatus 
body side, the state of reliable and smooth engagement 
of each driving gear 51 and the intermediate gear 52 
can be maintained and the smooth and reliable rotation 
of each of the monochromatic toner image carriers 21 
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can be ensured. 
[0067] Even if the intermediate gear 52 is incorporat- 
ed in the unit 71 , moreover, the center 52a of the rotation 
of the intermediate gear 52 in the gear train 50 is pro- 
vided in the position other than the line SL connecting s 
the rotation centers of the driving gears. Therefore, the 
size of the unit 71 can be reduced as described above. 
[0088] In the gear train 50 described above, a driving 
gear.51 receives a driving force (a power transmission 
force) sent from an intermediate gear 52 on the up- 
stream side and a reaction force sent from an interme- 
diate gear 52 on the downstream side. 
[0069] Fig. 5 representatively shows the image carrier 
21 (M) for magenta and the driving gear 51 (M) thereof, 
and the driving gear 51 (M) receives a driving force (a 
power transmission force) F1 sent from the intermediate 
gear 52 (K) on the upstream side and a reaction force (a 
driving reaction force) R1 sent from the intermediate 
gear 52(M) on the downstream side. The resultant force 
of the driving force F1 and the driving reaction force R1 
is indicated as Fr1 . 

[0090] On the other hand, the charging roller 22, the 
developing roller 24, the cleaning blade 25 and the 
transferring member 33 (which is indicated as 33 be- 
cause the image carrier 21 (M) for magenta is represent- 
atively shown in Fig. 5) which act as abutment members 
abut on the image carrier 21 (M) as described above. 
Therefore, the image carrier 21 receives abutment forc- 
es Fc1, Fd, Fc2 and Ft from the abutment members. 
The resultant force of the abutment forces Fc1 , Fd, Fc2 
and Ft is indicated as Fr2. 

[0091] In the embodiment, as shown in Fig. 5, the gear 
train 50 and the driving path thereof are constituted such 
that each of the direction of the driving force F1 and the 
direction of the resultant force Fr1 (an upward direction 
in Fig. 5) is substantially opposite to the direction of the 
resultant force Fr2 (a downward direction in Fig. 5). 
[0092] Since the direction F1 of power transmission 
from the intermediate gear 52 to the driving gear 51 is 
substantially opposite to the direction of the force Fr2 
acting on the image carrier by the abutment member, 
the power transmission force F1 and the force Fr2 are 
at least partially canceled with each other. 
[0093] In addition, since the direction of the force Fr1 
is substantially opposite to the direction of the force Fr2 
acting on the image earner by the abutment member, 
the resultant force Fr1 and the resultant force Fr2 are at 
least partially canceled with each other. 
[0094] Accordingly, the radial force to be the resultant 
force which acts on the bearing portion (e.g., 72 in Fig. 
3) of the image carrier is more reduced than that in con- 
ventional apparatus. 

[0095] Therefore, the driving torque is reduced, the 
bearing portion is deteriorated by a wear with difficulty, 
and the rotation blurring of the image carrier 21 is gen- 
erated with difficulty, so that image quality is deteriorat- 
ed with difficulty. 

[0096] Moreover, since the imbalance state of the ra- 



dial force on both ends of the image carrier 21 (see 21 L 
and 21 R in Fig. 3) is relieved, the skew of the image 
carrier 21 is also reduced. As a result, the image quality 
can be enhanced. 

[0097] In this embodiment, as shown in Fig.2, the driv- 
ing gear 51 (Y) for the monochromatic toner image car- 
rier 21 (Y) in the final stage in the power transmission 
system path formed by the gear train 50 is constituted 
to drive the driving roller 10 of the intermediate transfer 
belt 1 3 through an intermediate gear 65 and an idle gear 
66. A gear 1 0a is fixed to the end of the driving roller 10 
and the idle gear 66 is engaged with the gear 10a. 
[0098] In the embodiment, all the pitch circular diam- 
eters of the intermediate gear 64, the intermediate gear 
52 and the intermediate gear 65 which are engaged with 
each other on the upstream and downstream sides of 
the driving gear 51 are identical to each other. 
[0099] Accordingly, a driving force F1 sent from the 
intermediate gear52(Y) provided on the upstream side 
and a driving reaction force R1 sent from the driven 
member side on the downstream side (in this case, an 
intermediate gear 65) act on the driving gear 51 (Y) for 
the monochromatic toner image carrier 21 (Y) in the final 
stage. 

[01 00] Consequently, a degree of deforming the driv- 
ing gear 51 (Y) positioned in the final stage of the power 
transmission path can be prevented from being greatly 
different from a degree of deforming the driving gears 
51 (K, C, M) positioned on the way of the power trans- 
mission path. 

[01 01 ] Hence, the rotating state of the monochromatic 
toner image carrier 21 (Y) positioned in the final stage of 
the driving path is more stabilized than that in the con- 
ventional apparatus, and a color shift or a jitter is gen- 
erated with difficulty on a toner image formed and trans- 
ferred by the image carrier 21 (Y). As a result, the image 
quality of a whole color image can be enhanced. 
[0102] As is apparent from the foregoing and Figs. 1 
and3, the driving gear51 (Y) of the monochromatic toner 
image carrier 21 (Y) for an yellowtoner image having the 
most unremarkable (lightest) color is provided as a driv- 
ing gear in a final stage in a power transmission path 
formed by the gear train 50. The monochromatic toner 
image carrier 21 (Y) for the yellow toner image is provid- 
ed as a monochromatic toner image carrier for finally 
transferring the toner image to the intermediate transfer 
belt 13. 

[0103] The easiness of the remarkability of the four 
colors is in order of black (K), cyan (C) or magenta (M), 
and yellow (Y). 

[0104] In this configuration, even if a color shift or a 
jitter is generated on an yellow color formed and trans- 
ferred by the monochromatic toner image carrier 21 (Y) 
to be driven by the driving gear 51 (Y) positioned in the 
final stage of the power transmission path, the shift or 
jitter of the image having the yellow color becomes un- 
remarkable in such a state that the toner images having 
a plurality of colors (K, C, M, Y) are formed on the re- 
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cording medium P. As a result, the image quality of the 
whole color image can be enhanced. 
[0105] In the embodiment, the driving gear 51 K and 
the image carrier 21 K for the black having the most re- 
markable color are provided on the initial stage of the 
power transmission path which causes a color shift with 
the most difficulty. Therefore, the image quality of the 
whole color image can be enhanced still more. 
[0106] Furthermore, a fog phenomenon is occurred 
so that the yellow toner TY sticks onto the black toner 
TK in a portion in which a black image is to be originally 
formed as shown in Fig. 6A, for example. Then, when 
the toner Image is collectively transferred onto the re- 
cording medium P in the secondary transfer portion T2, 
the yellow tonerTY is covered with the black toner which 
is more remarkable (a toner which is more remarkable 
than the yellow toner and has a deeper color, and is not 
restricted to the black toner but may be a cyan toner or 
a magenta toner) over the recording member P even if 
the yellow tonerTY is also transferred onto the recording 
medium P continuously together with the black toner TK 
as shown in Fig. 6B. As a result, the yellow color be- 
comes unremarkable in a color image formed on the re- 
cording medium P. 

[0107] According to the color image forming appara- 
tus, therefore, the image quality of the whole color image 
can be enhanced still more. 

[0108] As is also apparent from Fig. 1 , the secondary 
transfer portion T2 for transferring a color toner image 
from the intermediate transfer belt 13 to the recording 
medium P is formed in the winding portion of the inter- 
mediate transfer belt 13 on the driven roller 11 , and the 
recording medium P serves to pass through the second- 
ary transfer portion T2 upward. 
[0109] Moreover, the cleaning blade 47 for removing 
the toner remaining on the intermediate transfer belt 1 3 
after the secondary transfer abuts on the intermediate 
transfer belt 13 in the winding portion of the intermediate 
transfer belt 13 on the driven roller 11 . 
[01 10] Fig. 7 is a partial schematic front view showing 
the essential part of the driving system for monochro- 
matic toner image carriers in a color image forming ap- 
paratus according to a second embodiment of the in- 
vention. In this figure, portions which are the same as 
or correspond to the portions in the first embodiment 
have the same reference numerals. 
[0111] The embodiment is the same as the first em- 
bodiment except that an intermediate gear 52 is consti- 
tuted movably in a direction orthogonal to a line SL con- 
necting the rotation centers of driving gears 51 (in a ver- 
tical direction of Fig. 7), when it is meshed with the driv- 
ing gears 51. 

[01 1 2] The intermediate gear 52 according to the em- 
bodiment is urged by an elastic member (in this case, a 
tension spring) 74 toward the line SL. 
[0113] The reference numeral 53 denotes a support 
member for supporting a shaft end 52b of the interme- 
diate gear 52, and the tension spring 74 is extended be- 
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tween the support member 53 and a hooking portion 75 
provided on a frame 70. Consequently, the intermediate 
gear 52 is urged toward the line SL. 
[0114] According to the embodiment, in addition to 

5 advantageous effects attained by the first embodiment, 
the following advantageous effects can be obtained. 
[0115] Even if at least one of the sizes of the driving 
gear 51 and the intermediate gear 52 is increased to be 
greater than desirable dimensions due to a manufactur- 

io ing error thereof or swelling caused by a rise in a tem- 
perature in the apparatus, the intermediate gear 52 is 
moved away In the direction orthogonal to the line SL in 
engagement with the driving gears 51 . 
[0116] Accordingly, an unstable load in the direction 

15 of the line SL which acts on the driving gear 51 is de- 
creased still more, and the unstable movement of each 
monochromatic toner image carrier 21 is also reduced 
still more. As a result, the uneven rotation and color shift 
of the monochromatic toner image carrier 21 can be re- 

20 duced still more so that image quality can be enhanced 
still more. 

[0117] Since the intermediate gear 52 is urged by the 
elastic member 74 toward the line SL, the engagement 
of the intermediate gear 52 with the driving gear 51 and 
25 the movement of the intermediate gear 52 in the direc- 
tion orthogonal to the line SL can be carried out smooth- 
ly. 

[0118] Figs. 8A and 8B are partial schematic front 
view showing the essential part of the driving system for 

30 monochromatic toner image carriers in a color image 
forming apparatus according to a third embodiment of 
the invention. In this figure, portions which are the same 
as or correspond to the portions in the first embodiment 
have the same reference numerals. An intermediate 

35 gear 52(M) and driving gears 51(C) and (M) provided 
on both sides thereof are representatively shown. 
[0119] The embodiment is the same as the first em- 
bodiment except that the intermediate gear 52 is consti- 
tuted movably in a direction orthogonal to a line SL con- 

40 necting the rotation centers of the driving gears 51 (in a 
vertical direction of these figures) in engagement with 
the driving gears 51. 

[01 20] The Intermediate gear 52 according to the em- 
bodiment is rotatably supported by the insertion of a 

45 shaft 73 in a hole 52d provided on a center thereof, and 
a clearance C is formed between an inner peripheral 
face 52e of the hole 52d and an outer peripheral face 
73a of the shaft 73, and is thereby constituted movably 
in the direction orthogonal to the line SL (in the vertical 

50 direction of these figures). 

[0121] As shown in Fig. 8A, in the case in which the 
operation of the apparatus is stopped so that a power is 
not transmitted by the gear train 50, the intermediate 
gear 52 is maintained to be moved downward by a self- 

55 welghtsuchthattheinnerperipheralface52eofthehole 
52d abuts on the shaft 73 and a pitch circle 52p Is slightly 
separated from a pitch circle 51 p of the driving gear 51 
(such that the teeth of the intermediate gear 52 and the 
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driving gear 51 can be prevented from being disen- 
gaged from each other). 

[0122] On the other hand, as shown in Fig. 8B, when 
the apparatus is operated so that the power is transmit- 
ted by the geartrain 50, the intermediate gear 52 (in this s 
case, 52(M)) is moved in the direction of the engage- 
ment of both driving gears 51 (C) and (M) (in a direction 
toward the line SL, that is, upward in the drawing) upon 
receipt of a driving force F1 sent from the driving gear 
51 (in this case, 51 (C)) on the upstream side of a power 
transmission system and a driving reaction force R1 
sent from the driving gear 51 (in this case, 51 (M)) on the 
downstream side, and is reliably engaged with both of 
the driving gears 51 (C) and (M) to transmit a power. In 
this state, a clearance C is formed like an almost ring 
between the inner peripheral face 52e of the hole 52d 
of the intermediate gear 52 and the outer peripheral face 
73a of the shaft 73. 

[0123] When the operation of the apparatus is 
stopped so that the power is not transmitted by the driv- 
ing geartrain 50, the state shown in Fig. 8A is returned. 
[0124] According to the embodiment, in addition to 
advantageous effects attained by the first embodiment, 
the following advantageous effects can be obtained. 
[01 25] Even if at least one of the sizes of the driving 
gear 51 and the intermediate gear 52 is increased to be 
greater than desirable dimensions due to the manufac- 
turing error thereof or the swelling caused by a rise in a 
temperature in the apparatus, the intermediate gear 52 
is moved away without depending on the urging force 
of the elastic member as in the second embodiment. 
[0126] Accordingly, an unstable load in the direction 
of the line SL which acts on the driving gear 51 is de- 
creased still more and the unstable movement of each 
monochromatic toner image carrier 21 is also reduced 
still more. As a result, the uneven rotation and colorshift 
of the monochromatic toner image carrier 21 can be re- 
duced still more so that image quality can be enhanced 
still more. 

[01 27] More specifically, in the embodiment, the inter- 
mediate gear 52 is rotatably supported by the insertion 
of the shaft 73 in the hole 52d provided on a centerthere- 
of , and the clearance C is formed between the inner pe- 
ripheral face 52e of the hole 52d and the outer peripheral 
face 73a of the shaft 73. Corresponding to the clearance 
C, therefore, the intermediate gear 52 is movable with- 
out receiving the urging force of the elastic member in 
the direction orthogonal to the line SL connecting the 
rotation centers of both of the driving gears 51 , and an 
unstable load in the direction of the line SL which acts 
on the driving gear 51 is remarkably decreased and the 
unstable movement of the monochromatic toner image 
carrier 21 is also reduced considerably. As a result, the 
uneven rotation and color shift of the monochromatic 
toner image carrier can be reduced still more so that im- 
age quality can be enhanced still more. 
[0128] Differently from the second embodiment, the 
urging member is not required. Therefore, the number 



of components can be reduced and a structure can also 
be simplified. 

[01 29] Fig. 9 is a schematic front view showing a color 
image forming apparatus according to a fourth embod- 
iment of the invention. In this figure, portions which are 
the same as or correspond to the portions in the first to 
third embodiments have the same reference numerals. 
[01 30] The embodiment is the same as the first to third 
embodiments except that a recording medium delivery 
belt 1 4 for holding and delivering a recording medium P 
is used in place of the intermediate transfer belt 13 and 
toner Images formed by a plurality, of monochromatic 
toner Image former 20 (K, C, M, Y) are sequentially 
transferred through individual transferring members 31 
to 34 to the recording medium P held In the recording 
medium delivery belt 14. 

[0131] In Fig. 9, the reference numeral 49a denotes 
a recording medium adsorbing roller for holding the re- 
cording medium P from a gate roller pair 45 by the re- 
cording medium delivery belt 14, and the reference nu- 
meral 49b denotes a separating roller for peeling the re- 
cording medium P from the recording medium delivery 
belt 14 and for supplying the recording medium P to a 
fixing roller pair 41. 

[01 32] Also in such an embodiment, the same advan- 
tageous effects as those in the first to third embodiments 
can be obtained. A difference is that the toner images 
formed bythemonochromatictoner image former 20 (K, 
C, M, Y) are sequentially transferred through the indi- 
vidual transferring members 31 to 34 to the recording 
medium P held by the recording medium delivery belt 
14. 

[0133] . While the embodiment of the invention has 
been described above, the invention is not restricted to 
the embodiment but can be properly changed without 
departing from the scope of the invention. 
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1 . A color image forming apparatus, comprising : 

a circulating belt member; 
a plurality of monochrome toner image carriers, 
45 respectively opposing to the belt member to 

transfer each monochrome toner image onto 
the belt member or a recording medium held on 
the belt member; 

a plurality of driving gears, each rotating one of 
so the monochrome toner image carriers; and 

a plurality of intermediate gears, each disposed 
between adjacent driving gears for transmitting 
a driving force from a previous driving gear to 
a subsequent driving gear, 



55 



wherein a rotation center of each intermediate 
gear Is placed at a position shifted from a line con- 
necting rotation centers of the adjacent driving 
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gears. 

2. A color image forming aparatus, comprising: 

a circulating belt member; 
a plurality of monochrome toner image carriers, 
respectively opposing to the belt member to 
transfer each monochrome toner image onto 
the belt member or a recording medium held on 
the belt member; 

a plurality of driving gears, each rotating one of 
the monochrome toner image carriers; and 
a plurality of intermediate gears, each disposed 
between adjacent driving gears for transmitting 
a driving force from a previous driving gear to 
a subsequent driving gear, 

wherein a monochrome toner image carrier 
for transferring a least remarkable color toner image 
is driven by a drive gear placed at a final stage of a 
gear train including the drive gears and the interme- 
diate gears. 

3. A color image forming apparatus, comprising: 

a circulating belt member; 
a plurality of monochrome toner image carriers, 
respectively opposing to the belt member to 
transfer each monochrome toner image onto 
the belt member or a recording medium held on 
the belt member; 

a plurality of driving gears, each rotating one of 

the monochrome toner image carriers; 

a plurality of intermediate gears, each disposed 

between adjacent driving gears for transmitting 

a driving force from a previous driving gear to 

a subsequent driving gear; 

at least one abutment member which abuts 

against each monochrome toner image earner, 

wherein a resultant force obtained from at 
least one abutment force from the abutment mem- 
ber to one associated monochrome toner Image 
carrier is oriented substantially opposite to a power 
transmission force from one drive gear for rotating 
the one monochrome toner image carrier to one 
subsequent intermediate gear. 

4. The color image forming apparatus as set forth in 
claim 1 , 2 or 3, wherein a drive gear for rotating a 
monochrome toner image carrier, placed at a final 
stage of a gear train including the drive gears and 
the intermediate gears, circulates the belt member. 

5. A color Image forming apparatus, comprising: 

a circulating belt member; 

a plurality of monochrome toner image earners; 



respectively opposing tothe belt member to 
transfer each monochrome toner image onto 
the belt member or a recording medium held on 
the belt member; 
5 a plurality of driving gears, each rotating one of 

the monochrome toner image carriers; and 
a plurality of intermediate gears, each disposed 
between adjacent driving gears for transmitting 
a driving force from a previous driving gear to 
io a subsequent driving gear, 

wherein a drive gear for rotating a mono- 
chrome toner image carrier, placed at a final stage 
of a gear train including the drive gears and the in- 
15 termediate gears, drives another driven member. 

6. The color image forming apparatus as set forth in 
claim 2, 3 or 5, wherein a rotation center of each 
intermediate gear is placed at a position shifted 

20 from a line connecting rotation centers of the adja- 
cent driving gears. 

7. The color image forming apparatus as set forth in 
claim 1 or 6, wherein each intermediate gear is mov- 

25 able in a direction perpendicular to the line connect- 
ing the rotation centers of the adjacent driving 
gears, when the intermediate gear is engaged with 
the adjacent driving gears. 

30 8. The color image forming apparently as set forth in 
claim 7, further comprising a plurality of elastic 
members, each urging one of the intermediate 
gears in the direction perpendicular to the line con- 
necting the rotation centers of the adjacent driving 
35 gears. 

9. The color image forming apparatus as set forth in 
claim 7, further comprising a plurality of shafts, each 
inserted through a center hole formed in each inter- 

40 mediate gear for rotatably supporting the interme- 
diate gear, 

wherein a clearance is formed between an 
outer face of the shaft and an inner face of the cent- 
er hole. 

45 

10. The color image forming apparatus as set forth in 
claim 1, 2, 3 or 5, further comprising a common 
frame which supports the monochrome toner image 
carriers and the driving gears as a unit. 

50 

11. The color image forming apparatus as set forth in 
claim 10, wherein the common frame supports the 
intermediate gears. 

55 12. The color image forming apparatus as set forth in 
claim 1 , 3 or 5, wherein a monochrome toner image 
carrier for transferring a least remarkable color ton- 
er image is driven by a drive gear placed at a final 
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stage of a gear train including the drive gears and 
the intermediate gears. 

13. The color image forming apparatus as set forth in 
claim 12, wherein a monochrome toner image car- 
rier for transferring a most remarkable color image 
is driven by a drive gear placed at an intitial stage 
of a gear train including the drive gears and the in- 
termediate gears. 

14. The color image forming apparatus as set forth in 
claim 12, wherein the least remarkable color is yel- 
low. 



15. The color image forming apparatus as set forth in is 
claim 13, wherein the most remarkable color is 
black. 

16. The color image forming apparatus as set forth in 
claim 1 , 2, or 5, further comprising at least one abut- 20 
ment member which abuts against each mono- 
chrome toner image carrier, 

wherein a resultant force obtained from at 
least one abutment force from the abutment mem- 
ber to one associated monochrome toner image 25 
carrier is oriented substantially opposite to a power 
transmission force from one drive gear for rotating 
the one monochrome toner image carrier to one 
subsequent intermediate gear. 

30 

17. The color image forming apparatus as set forth in 
claim 16, wherein the resultant force obtained from 
the at least one abutmentforce is oriented substan- 
tially opposite to a resultant force obtained from the 
power transmission force and a reaction force act- 35 
ing to the one intermediate gear from one subse- 
quent drive gear. 

1B. The color image forming apparatus as set forth in 
claim 5, wherein the another driven member is the 40 
belt member. 
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